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ABSTRACT 
The color content of white light passing 
through a tinted lens is altered. Optometry 
needs to be concerned by this fact since a change 
in color content can alter an individual's color 
recognition skills. 
Spectral transmission analysis was performed 
on 12 different shades of tints for plastic 
ophthalmic lenses. Graphs of the data are given. 
Pink and grey altered light content the least. 
Brown caused moderate changes while blue and 
green caused the greatest changes in the color 
content of light transmitted. 
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INTRODUCTION 
The use of CRJ9 spectacle lenses is increasing. One of the 
factors responsible for this increase in popularity is the lens 
material's tinting properties. (Epting & Morgret 1964) CRJ9 is 
easily tinted to almost any color desired and can be restored to its 
original clear state by a bleaching process. Varying lens thickness 
does not affect light transmission in a plastic tinted lens. This is 
not true for tinted glass lenses. A high power glass lens which is 
tinted will not transmit light uniformly. The thicker parts of the 
lens will be darker while the thinner parts will be lighter. 
A conscientious practitioner realizes that a tint must be functional 
as well as cosmetically appealing. In light of this the spectral 
transmission of a lens should be considered for two reasons. First, 
a sun spectacle should provide adequate protection to its wearer from 
harmful radiation. Second, a lens must not cause a patient to become 
poor in color discrimination tasks. 
A sun lens provides protection to its wearer by allowing only 
that amount of radiation to 1ass which will have no harmful effects. 
The wavelengths of most concern are the ultra violet from 250 to 310 ~ 
and the infrared from 10,000/ to 20,000. (fvlalik 1971, Crundall 1972, 
Kors & Peters 1972) 
These two types of radiation have differing effects on .the human 
eye. Ultra violet produces discomfort, photoophthalmia, and corneal 
opacities. Infrared is absorbed by the crystaline lens and the cornea, 
making it the main cause of cataract brought on by radiant energy. 
(Malik 1971) 
To provide protection a plastic lens must allow only an amount of 
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radiation which is not harmful to iHSli throup;h t.o the ey('~;. Ultra 
violet wavelengths shorter than J50nm are completely absorbed by a 
plastic lens. Since the harmful U.V. range starts at JlOnm and plastic 
cuts off all radiation below J50nm, U.V. protection is excellent. 
However, CRJ9 has a characteristic high transmission of near infrared 
radiation. This indicates that plastic is a poor I.R. protector. 
According to Dowaliby (1973), "It is not always necessary to :prescribe 
suntints in glass lenses only. Althoueh hard resin lenses do not absorb 
infrared radiations, they are satisfactory unless the wearer is exposed 
continuously to intense sunlight, molten glass or molten metal. Most 
patients merely want a suntint to 'cut the glare' on a brieht day and 
often 'nelcorne the comfort afforded by plastic lenses particularly in 
oversize eye wear.'~ There is some debate in the literature about the 
need for infrared protection. Clark (1971) could find little conclusive 
evidence in the literature that would indicate any undesirable effects 
resulting from the I.R. component in sunlight. 
The ability to recognize color can be reduced by the tint which 
absorbs wavelengths selectively in the visible spectrum. It will be 
particularly true of a color defective such as a protanope who is given 
a green tinted lens. A valuable rule to keep in mind is that colors 
being viewed which are the same as the color of the lens will be more 
easily recognized. (Luria 1972) Consideration should also be given to 
the task being performed while the lenses are worn. 
The purpose of this study is to determine spectral transmission 
curves for the most popular plastic lens tints. It is hoped that 
some observations can be made about CRJ9's light, infrared and ultra 
Page J 
violet transmission properties. 
JI'!ETHODS: 
A survey letter was sent to 20 labs in the Portland and Seattle 
areas. They were asked to supply information on which 10 indoor and 
5 outdoor tints were most often supplied to their customers. Only 2 
replies were recieved. These 2 labs were sent a subsequent letter 
requesting that 8 indoor and 4 outdoor tints be sent to the researcher. 
No general conclusions can be drawn from this small sample, but tints 
found on both lists were: indoor #l brown gradient 
#l grey gradient 
#l blue gradient 
#l pink gradient 
outdoor #J grey 
#J grey gradient 
#J brown 
Using the two replies recieved, 8 indoor and 4 outdoor tints were 
chosen for analysis. They were: 
indoor 
outdoor 
#l & #2 pink 
#l & #2 grey 
#1 & #2 brown 
#l blue 
#l green 
#J grey 
#J brown 
#J blue 
#J green 
The power of the lenses requested was + 0.50 D. The low power 
is to minimize any effects that might be caused by different powers 
on the density or direction of spectrophotometer's sample beam. 
I 
II 
II 
The spectral analysis was done with a Beckman DB-G grating 
spectrophotometer coupled to a Sargent model SRLG chart recorder. 
The wavelength drive scan mode was used at fast speed (50mm/min.). 
Page 4 
Each scan was started at 760nm and ended at 200nm yielding a continuous 
spectral analysis between these values. The light source was changed 
from visuble to ultra violet on each scan at JJOnm. Slit program 
selector was set on 1. 
The chart recorder was set at fast speed (10 lines/min.) giving a 
recording of 5nm/line. Span select was set at 50mV and the scale 
selection was 0-100%. Linear gain control was used. 
Each lens was cut to a size of 9 by 45mm allowing it to fit into 
the sample cell. This section was centered about the optical center to 
control unwanted prism effects. 
The spectrophotometer was allowed 20 minutes to warm up before 
readings were taken. After the warm up a 100% transmission line was 
traced by scaning from 760-200nm with the sample cell empty. Each lens 
was then tested after returning the chart to the same starting point. 
Data collected was transferred to graph paper. The 100% transmission 
line was adjusted to yield a straight line and all readings were likewise 
adjusted. 
The luminous transmission was determined for each lens by applying 
human spectral sensitivity factors to transmission values. The total 
percentage of light transmit ted by a lens is the result. 
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RESULTS: 
All lenses tested transmitted 100% of infrared radiation longer 
than 710nm. The tints showed slight variation in the wavelength at 
which less than 100% of the I.R. was transmitted. Pink, grey, and 
brown had a cut off at 690nm. Blue cut off a little higher at 700nm 
while green was lower at 680nm. The variation in this cut off may be 
only an artifact due to the high slope of the original graph lines . 
On the ultra violet side aU lenses Here the same. A sharp drop 
started at J90nm and reached zero by J60nm. A peak was found starting 
at 210nm. It reached 25% transmission by 200nm. The lowest wavelength 
available on the spectrophotometer was 200nm so no information could 
be obtained about what this surprise peak did below 200nm. 
No correlation was found between the number of a tint and the 
luminous transmission for that lens. Transmission range for #1 tints 
was 48.6J- 8J.77%. Ranges for #2 and #J tints t-tere J5.J5- 77.09fo 
and 14.54 - 48.80% respectively. 
Summary of tint characteristics: 
Pink: 
Blue: 
Green: 
Brown: 
Grey: 
Basically a flat curve. The red end was slightly 
higher than the blue end. The middle wavelengths 
show slightly less transmission than either blue 
or red. (See Table #1) 
High transmission in the red and blue, big dip in 
the green and yellow region. (See Table #2) 
High transmission in the red. There is a peak 
in the green while the blue region was very low. 
(See Table #J) 
Decreases evenly toward blue after a high red 
transmission. (See Table #4) 
High transmission in red after which the curve 
is flat. (See Table #5) 
Table #1 
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Table #4 
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LUMINOUS TRANSMISSION 
Tint Number 
Tint Color 
Fink 8).77% 77 .09% 
Blue 8).29% 48.80% 
Green 67.41% 16.22% 
Brown )5.95% 14.99% 
Grey 48.6J% J5.J5% 
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